Analytical procedures for a cryptic messenger RNA that mediates translational control of prostaglandin synthase by glucocorticoids.
Expression of the enzyme prostaglandin H synthase in cultured vascular smooth muscle cells required epidermal growth factor (EGF) and type beta transforming growth factor (TGF-beta) and was inhibited by cycloheximide but not actinomycin D. Preincubation with the glucocorticoid dexamethasone (0.5 microM) blocked the EGF-induced expression of prostaglandin H (PGH) synthase. Following dexamethasone addition, levels of hybridizable mRNA for PG synthase were reduced by over 90% within 1 h. After dexamethasone was removed, PG synthase mRNA recovered within 3 h by a process that was not inhibited by actinomycin D. These observations, together with other findings, suggested that the mRNA was being converted into some nonextractable and nontranslated form, probably by binding of a glucocorticoid-induced protein to the conserved 3' untranslated region. In order to investigate further the nature of this phenomenon, seven different literature procedures were evaluated for extracting and determining the PG synthase mRNA. Five of the seven procedures failed to detect hybridizable PG synthase mRNA in glucocorticoid-treated cells. Two procedures, however, recovered mRNA in both glucocorticoid-treated and control cells. A comparison of the protocols indicated that only those methods that incorporate a cationic detergent (sodium N-lauroylsarcosine), instead of anionic detergents in the lysis or homogenization buffers, successfully extract the glucocorticoid-suppressed PG synthase mRNA. Based upon these results two procedures are described, one that optimizes the extraction and determination of the glucocorticoid-suppressed (cryptic) form of the mRNA, and another which optimizes the analysis of normal mRNA without extracting the cryptic form. The results indicate that translational control of PG synthase by glucocorticoids is regulated by converting the mRNA into a cryptic form that is more firmly tissue bound than normal mRNA.